Inhibitory effect of phloridzin and phloretin on glucuronidation of p-nitrophenol, acetaminophen and 1-naphthol: kinetic demonstration of the influence of glucuronidation metabolism on intestinal absorption in rats.
Intestinal glucuronidation and absorption of p-nitrophenol (p-NP), acetaminophen (APAP) and 1-naphthol (alpha-NA) in the presence of phloridzin (inhibitor of Na+/glucose cotransporter) and phloretin (aglycone of phloridzin) were studied. Glucuronides of p-NP, APAP and alpha-NA appeared on both the serosal and mucosal sides. The amounts of glucuronides on the serosal side were decreased in the presence of phloridzin and phloretin. p-NP, APAP and alpha-NA appeared on the serosal side as well, and the amounts of p-NP, APAP and alpha-NA on the serosal side were increased by the presence of phloridzin and phloretin. Furthermore, the intestinal glucuronidation and absorption of alpha-NA at various concentrations were studied in the presence and absence of phloretin. Metabolic clearance was decreased in the presence of phloretin, and the absorption clearance was increased. The higher concentrations of alpha-NA caused higher absorption clearance. The lower the metabolic clearance, the higher the absorption clearance. The relationship between glucuronidation metabolism and absorption in intestine was kinetically analyzed by the metabolic inhibition model. Complete inhibition of glucuronidation improved the intestinal absorption of alpha-NA, and the absorption clearance increased to 7.17 microliter/min/cm. The formation of phloretin and an unknown metabolite from phloridzin were observed. An unknown metabolite from phloretin was observed, and was suppressed by the presence of alpha-NA. This suggests that phloridzin was hydrolyzed to phloretin, which was metabolized to glucuronide, and thereby inhibited glucuronidation of p-NP, APAP and alpha-NA.